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CEAPJ Strengthening the science base for natural resource conservation
The Conservation Effects Assessmeént oj ect ( CEAP) was initiated by [USDAG6s
Service (NRCS), Agricultural Research Service (ARS), and Cooperative State Research, Education, and Extension
Service (CSREES now National Institute of Food and Agriculture [NIBAh response to a general call for better
accountability of how society would benefit from the 2
funding (Mausbach and Dedrick 2004). The original goals of CEAP were to estimate conservation benefits f
reporting at the national and regional levels and to establish the scientific understanding of the effects and henefits

of conservation practices at the watershed scale. As CEAP evolved, the scope was expanded to provide research and
assessment on how best use conservation practices in managing agricultural landscapes to protect and enhance
environmental quality.

CEAP activities are organized into three interconnected efforts:

. Bibliographies, literature reviews, and scientific workshtpsstabkh what is known about the
environmental effects of conservation practices at the field and watershed scale.

e National and regional assessmetdsstimate the environmental effects and benefits of conservation pragtices
on the landscape and to estimateservation treatment needs. The four components of the national and
regional assessment effort @eopland Wetlands Grazing landsincludingrangeland, pastureland, and
grazed foredsiand andWildlife.

e  Watershed studigs provide indepth quantifichon of water quality and soil quality impacts of conservation
practices at the local level and to provide insight on what practices are the most effective and where they are
needed within a watershed to achieve environmental goals.

Research and assessmefforts were designed to estimate the effects and benefits of conservation practices through
a mix of research, data collection, model development, and model application. A vision for how CEAP can
contribute to better and more effective delivery of eswation programs in the years ahead is addressed in
Maresch, Walbridgeand Kugler(2008). Additional information on the scope of the project can be found at
http://www.nrcs.usda.gov/technical/rméap/
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Foreword

The United States Department of Agriculture hagfatradition of working with farmers and ranchers to enhance agricultural

productivityand environmental ptection Conservation pione¢iugh Hammond Bennett worked tirelessly to establish a nationwide
Soil Conservation Servicong witha system of Soil and Water Conservation Distri€tse purpose of these entities, now as then, is

to work with farmers andanchers and help theptan,select and apply conservation practices to enable their opergtgreduce
food, forageand fiber while conservingthida t i on 6 s

soi l and water

resources.

USDA conservation programs are voluntavjanyprovide financial asistance to producers to help encourage adoption of

conservation practice®thers providéechnical assistance to design and install conservation praotiasistent witlthe goals of the
operationandthe soil, climatic, and hydrologic settinBy paricipating in USDA conservation programs, producers aretable
install structural pactices such as riparian buffers, grass filter stt@ysacesgrassed waterwayand contour farmintp reduce

Oncesoil conservation became a natiopgbrity, assessing the effectiveness of conservation praetisedecamenportant Over

erosion, sedimentationpd nutrients leaving the field;

adoptconservation systenad practicesuch as conservation tillage, comprehensive nutrient management, integrated pest
managemengnd irrigation water managementconserve resources anthintain the longerm productivity of crop and pasture

land ard

retirelandtoo fragile for continued agricultural production by planting and maintaining on them grasses, trees, or wetland

vegetation

the past several decades, the relationship between crop production and the landscape in which it occurs has becomestositer und

in terms of the impact osustainablegricultural productivity and the impact of agricultural productorother ecosystem services

that the landscape has potential to genefateordingly, the objectives of USDA conservation policy have expanded along with the
development o€onservatiorpractices to achieve them.

The Conservation Effects Assessment 8&b{CEAP) continues the tradition within USDA of assessing the status, condition, and
to i mprseae
sampling and modeling approach to gifgrthe environmental benefits that farmers and conservation programs are currently
providing to society, and explore prospects for attaining additional benefits with further conservation treatment. CagePafiadi

trends of

natur al resources to determine how

being releaseth a series of regionakportsfor the regions shown in the following map.
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Documentation Reports

There are a series of documentation reports and associated publications by the modeling team thes@8AP website at:
http://www.nrcs.usda.gov/technical/nri/ce¢pCl i ck on ACropl ando and then click on
publ i c dntludedrare théllowing reports that provide details on the modeling and databases used in this study:

e The HUMUS/SWAT National Water Quality Modeling System and Databases

e Calibration and Validation of CEAPIUMUS

o Delivery RatiodUsed in CEARCroplandModeling

e APEX Model Validation for CEAP

e PesticideRisk IndicatorsUsed in CEARCroplandModeling

e Integrated Pest Management (IPM) Indicdtised in CEARCroplandModeling

e NRI-CEAP Cropland Survey Design and Statistical Documentation

e Transforming Survey Data to APEX Modebput Files

e Modeling Structural Conservation Practices for the Cropland Component of the National Conservation Effects Assessment
Project

e APEX Model Upgrades, Data Inputs, and Parameter Settings for Use in CEAP Cropland Modeling

e APEX Calibration and Validtion Using Research Plots in Tifton, Georgia

e The Agricultural Policy Environmental EXtender (APEX) Model: An Emerging Tool for Landscape and Watershed
Environmental Analyses

e The Soil and Water Assessment Tool: Historical Development, Applications, & Research Directions

e Historical Development and Applications of the EPIC and APEX Models

e Assumptions and Procedures for Simulating the Natural Vegetation Background ScerntagdfBAP NationaCropland
Assessment

e ManureLoadingsUsed toSimulatePastureland an¢iayland in CEAFHUMUS/SWAT modeling

e Adjustment of CEAP Cropland Survey Nutrient Application Rates for APEX Modeling
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Assessment of the Effects of Conservation Practices on
Cultivated Cropland in the Missouri River Basin

Executive Summary

Agriculture in the Missouri River Basin

The Missouri River Basin is the largest of the water resource regions that make up the Mississippi River drainage.
The basin covers about 510,000 square miles and extends from the continental divide and sadidarth@ugh

the northern Great Plains and discharges into the Mississippi River just north of St. Louis, MO. The basin includes
all of Nebraska and parts of Colorado, lowa, Kansas, Minnesota, Missouri, Montana, North Dakota, South Dakota,
and Wyoming.

Agricultural land makes umost ofthe ared 29 percent cultivated croplan@ percent permanent hay land, and 52

percent grazing land (pasture and rangelaadn though cultivated cropland is not the dominant land cover, the

amount of cultivated croplaBd95 million acre8 is about equal to the amount of cultivated cropland in the Upper
Mississippi River Basin and the ORlennessee River Basin combined. Oridpat 3 percent of thdasin areds

urban landForestland makes up most of the remaining 13 pé&rcen

Agricultureis vital tothe economy of the regiofhe Missouri River Basin accounted for about 15 percent of all

U.S. crop sales in 2007, totaling $22 billion, and about 17 percent of all U.S. livestock sales, totaling $27 billion.
Farms in the Misaari River Basin make up about 28 percent of all land on farms in the N&idonandsoybeans

are the principal crops grown the eastern portion of the basin and wheat and other small grairacedihe

principal crops growin the western portiarLivestock sales in the region are dominated by cattle sales, which
represented 32 percent of all cattle sales nationally in 2007. Hog and pig sales are also important, representing 23
percent of national sales.

The 2007 Census of Agriculture reported thar¢hwereabout268,000farms in theregiord 12 percent of the farms
in the United State§.he average farm in this region is much larger than in most other areas of the&®&8ry
acres. Farms with total agricultural sales greater than $250,000 accaur?8cpiercent of the farm8bout57
percent of the farms primarily raise crops, al@fipercent are primarily livestock operations, and ts¢peduce a
mix of livestock and crops.

Agriculture in this region is not as inherently productive as in thpedd Mississippi River Basin or the Ohio

Tennessee River Basin because of lower precipitation and generally less fertile soils. Precipitation in the Missouri
River Basin averages 23 inches per year, compared to 34 inches per year in the Upper MississiBpsiR and

42 inches per year in the ORI@nnessee River Basin. In the western portion of the region, precipitation averages
only 18 inches per year. About 14 percent of cropped acres are irrigated in the Missouri River Basin, 11 percent in
the eastar portion of the basin and 17 percent in the western portion.

Focus of CEAP Study Is on Edge-Of-Field Losses from Cultivated Cropland

Theprimaryfocus of the CEARMissouri River Basirstudy is on th&9 percent of théasinthat is cultivated

cropland.The study was designeddo

e quantify the effects of conservation practices commonly used on cultivated cropland/iisgbari River
Basin during 200306,

e evaluate the need for additional conservation treatment in the region on the dsd efosion ad edgeof-
field sediment and nutrietdsses, and

e estimate the potential gains that could be attained with additional conservation treatment.

The assessment usestatisticalsampling and modeling approach to estimate the effects of conservationgsactic

The National Resources InventdiyRI), a statistical survey of conditions and trends in soil, water, and related

resourceson U.S.ndhe der al |l and conducted by USDAG6s Natur al Reso
statistical frameworkor thestudy Physical processraulation mode$ wereused to estimate the effects of



conservation practices that were in use during the period RB0Bformation on farming activities and

conservation practices was obtainetarily from afarmer surveyondicted as part of the studyhe asessment
includesnot only practices associated with Federal conservation programs bthieatsmservation efforts of States,
independent organizations, and individual landowners and farm opefieranalysis assumdsat structural

practices (such as buffers, terraces, and grassed waterways) reported in the farmer survey or obtained from other
data sources were appropriately designed, installed, and maintained.

The national sample for the farmer survey consists gfilBsample points with 3,916 of these sample points
located in the Missouri River Basin. This sample &zsufficient for reliable and defensible reporting at the
regional scale and fanost of the29 subregionsbut is generally insufficient for assesamis of smaller areas.

The modeling strategy for estimating the effects of conservation practices consists of two model scenarios that are
produced for each sample point.
1. A baseline scenario, the fbasel i ne sinuatossehataaaunton condi
for cropping patterns, farming activities, and conservation praci&esported in the NRCEAP Cropland
Survey and other sources

2. An alternativeracéenaedboscehariino si mul apracdicesmwerd el r e s L
in use but holds all other model inputs and parameters the same abaselieeconservation condition
scenario.

The effects of conservation practices are obtained by taking the difference in model results between the two
scenariosThe need for additional conservation treatment was evaluated using a common set of criteria and
protocols applied to all regions in the country to provide a systematic, consistent, and comparable assessment at the
national level.

Voluntary, Incentives-Based Conservation Approaches Are Achieving Results

Given the long history of conservation in the Missouri River Basin, it is not surprising to find that nearly all cropped
acres in the region haw®meconservation practicese including both soikrosion catrol practicesand nutrient
management practices on most acres. Mashallts show thaafmersin the Missouri River Basihave made
substantiaprogress in reducing sediment, nutrient, and pesticide losses from farm fields through conservation
practiceadoption Because of the relatively low annual precipitation in this region and the widespread use of soll
erosion control practices, nutrient management practices, and increased irrigation efficienciesdrelpsses at

the field level throughout nsb of this region are lower than in other regions, with the important exception of wind
erosion.

Conservation Practice Use

The farmer survey found, for the period 2008, that poducers use either residue and tillage management practices

or structural pactices, or both, on8percent of the acres.

e Structural practices for controlling water erosion are in usélgrercent ocroppedacresForty pecent of
croppedacresaredesignated as highly erodible lastiructural practices designed to control watesion are
in use or37 percentin the western portion of the region and 73 percent in the eastern portion

e Structural practices for controlling wind erosion are in use on 10 percent of cropped acres.

¢ Reduced tillage is common in the regid®;percen of the cropped acres meet criteria fortitloband 47 percent
meet criteria fomulch till. All but 3 percent of the acres had evidence of some kind of reduced tillage on at
least one crop in the rotation.

The farmer survey also found thattrient mamgement practices afieequentlyused on cropped acres in the
Missouri River BasinNutrient management practices are more prevalent in the Missouri River Basin than in the
Upper Mississippi River Basin or the OKl@nnessee River Basin, with more tharp&@cent of the acres meeting
criteria for high or moderately high levels of nitrogen or phosphorus management. In the Missouri River Basin,
cropping systems are less intensely fertilized with lower application rates, drier planting seasons, and more crops
harvested during the summer.
e Appropriatetiming of nitrogen applications is in use on ab@@tpercent of the acres for all crops in the

rotation, and appropriataming of phosphorus applications is in use on at¥fijpercent of the acres for all

crops inthe rotation.



e Appropriatemethodof nitrogen applicatiomre in use on about 61 percent of the afaeall crops in the
rotation, and appropriat@ethodf phosphorus application are in use on about 70 percent of the acres for all
crops in the rotatio.
e Appropriateratesof nitrogen applicatiomre in use on about 62 percent of the afeall crops in the ration,
and appropriateatesof phosphorus application are in use for the crop rotation on about 41 percent of the acres.
e Although most croppedcres meet nutrient management criteria for rate, timing, or method, fewer acres meet
criteria for all three:
0 35percent otroppedacres meet all criteria for nitrogen applicatipns
0 41percent otroppedacres meet all criteria for phosphorus applaragiand
0 24percent of cropped acres meet criterialfothphosphorus and nitrogen.

About 60 percent of cropped acres are gaining soil organic cétmtrs, the average annual change in soil organic
carbon is greater thaero), including 84 percentfa@ropped acres in the eastern portion of the region and 42 percent
in the western portion.

Land in longterm conserving cover, as represented by enroliment in the Conservation Reserve Program (CRP)
General Signup, consists of about 11.2 million a&r#2 percent of the cultivated cropland acres in the region.
About 72 percent of the land in lotgrm conserving cover is highly erodible.

Conservation Accomplishments at the Field Level

Compared to a model scenario without conservation practices|diebmodel simulations showed that
conservation practice use during {eriod 200806 hasd

reducedwind erosiorby 58 percent;

reducedwaterbornesediment loss from fields bg8 percent;

reduced nitrogen lost with surface runoff (attached to sediment awdlition) by58 percent
reduced nitrogen loss in subsurface flowsibyercent;

reduced total phosphorus lgsdl loss pathwaysrom fields by58 percent;

reduced pesticide loss from fields to surface water, resulting$percent reduction in edgd-field pesticide
risk (all pesticides combined) fwmans and a 6dercent reduction faaquatic ecosystems; and

e increased the percentagecobppedacres gaining soil organic carbfsom 46 to 60

Use of improved irrigation systems in the MissourdéR Basin increases irrigation efficiency from 50 percent in the
no-practice scenario to 69 percent in the baseline scenario. This change in efficiency represents an annual decreased
need for irrigation water of 6 inches per year where irrigation is used.

At 11.2million acres, land in longerm conserving cové€CRP)is an important part of the agricultural landscape in
the Missouri River Basin. The benefits of this conservation practice were estimated by simulating crop production
on these acres withbuse of conservation practices. Model simulation results show that soil erosion and sediment
loss have been almost completely eliminated for land in-teng conserving covet.otal nitrogen loss has been
reduced by 81 percent, total phosphorus los$bar reduced by 99 percent, and soil organic carbon has been
increased by an average of 192 pounds per acre petgrepared to a cropped condition without conservation
practices

Conservation Accomplishments at the Watershed Level

Reductions in fieldevel losses due to conservation practiaes expected tanprove water quality in streams and

rivers in the region. Transport of sediment, nutrients, and pesticides from farm fields to streams and rivers involves a
variety of processes and tirlegs, and at all of thepotential pollutants leaving fields contribute to instream loads.
Edgeof-field losses of sediment, nitrogen, phosphorus, and the pesticide atrazine were incorporated into a national
water quality model to estimate the extent to which comsienv practices have reduced amounts of these

contaminants delivered to rivers and streams throughout the r€fitime total loadslelivered to rivers and streams

from all sources, cultivated cropland is the sourc&&ypercent of the sedimer@8 perent of thenitrogen and46

percent of thgphosphorus

The model simulations showed that conservation practices in use during the perin@62@@3uding land in long
term conserving cover, have reduced average annualdedidsred to rivers and stnee within the basin,




compared to a npractice scenario, by 76 percent for sediment, 54 percent for nitrogen, 60 percent for phosphorus,
and 36 percent for atrazine. The national water quality model also provided estimates of reduictsbresam

loadsdue to conservation practice u¥ghen considered along with loads from all other soyrceasservation

practices in use on cultivated croplan@B03 06 have reducetbtal instreamoadsdelivered from ts region to

the Mississippi Rivebyd

e 4 percent fo sediment,

e 36 percent fomitrogen,

e 28percent fophosphorusand

e 32 percent for atrazine

The percent reduction for sediment loads delivered to the Mississippi River is low because of the system of
reservoirs along the Missouri River. The MissouasB has six major reservoirs that trap significant amounts of
sediment, nitrogen, and phosphorus delivered from cultivated cropland to rivers and streams. Downstream of these
reservoirs there is significant streambank and streambed erosion, furtheglith@impact of upstream

conservation practices on sediment loads delivered to the Mississippi River.

Emerging Conservation Challenges for the Missouri River Basin

Dramatic changeare underway in some parts of this regidand use conversioghangs
in crops and cropping systems, andreasedubsurfacelrainageand tillageof croplands.
Maintaining thegains in conservation as represented by the 2®3urvey will be a
challengean the face of rising commodity prices and expansion of cropped aci®aige of
these emerging conservation challenge8 are

e Cultivated acres are increasing in the region asdas expand their operations in
response to the increased demand for food and fuel crops. In some areas, this
expansion has r edscullivatiendf previoudiysimcultivated t i
acres.

e Acres in the Conservation Reserve Prog(@RP)are increasigly being converted
back to cultivation rather than beingearolledin the programThe majorityof
theseacresare highly erodibleCRP acres converted back to cultivation will requ
appropriate suiteof conservation practices to minimize environna¢impacts.

e Where climate allows, crop mixes are shifting to continuous row cropping (corf
and soybeans primarily) and away from the clgs@wvn crops that provide more
protection against wind and water erosimsome areas, climate change has
extendedhe growing seasosufficiently to allow more production of row crops.

e Wateruse efficiencyis an ongoingnecessityn many parts of the regidn order to
maintain current levels of crop production

e Expansion of subsurface drainage, if not accompaniedimprehensive nutrient
management practices (timing, method, form, and rate of application) could
significantly increase amounts of nitrogen and soluble phosphorus lost from fa|
fields through subsurface flow pathways.

e The more permanent conservation pis (terraces, wind barriers, and irrigation
systems) which predominate in this region have a life span that will require
continued maintenance and eventual replacement.

Opportunities Exist to Further Reduce Soil Erosion and Nutrient Losses from
Cultivated Cropland

The assessment of cgarvation treatment needs presented in this study idergifiegicantopportunities tdurther
reduce contaminant losses from farm fielfilse study found th&lt5.3 millionacres(18 percent of cropped acjes
have ahigh or moderatelevel of need for aditional conservation treatmentcies with ahigh level of need1.1



million acres)consist of the most vulnerable acres with the least conservation treatment and the highest losses of
sedimenbr nutrients.Acres with amoderatelevel of need14.2 million acresgonsist of undetreated acres that
generally have lower levels of vulnerability or have more conservation practice use than acrdsghitle\ael of
needbut still have unacceptable levels of soil erosion or nutrient loss at the field level.

The climatic differences across the region influence the kinds of agriculture and the conservation treatment needs.
The eastern portion of the basin has higher annual precipitation and supports cropping systems similar to those in the
Upper Mississippi Rigr Basin. In this portion of the region, most of the urtdesited acres are for resource

concerns associated with water runoff. In the drier western portion of the basin, cropping systems are dominated by
wheat and other closgrown crops. In the Westeportion, most conservation treatment needs are for wind erosion

and for nitrogen loss in subsurface flows for irrigated acres.

Conservation treatment needs in the Missouri RBasin are proportionately lower thérosein either theUpper
Mississippi Rver Basin or in the Ohidennessee RivaBasinbecaus@f lower precipitation, lower edgef-field
losseqother than wind erosignanda higher level of conservation practinee Only 1 percent of cropped acres in
the Missouri River Basin havehigh need for additional conservation treatment, compared to 15 percent for the
Upper Mississippi River Basin and 24 percent for the Gr@onessee River Basin. Only 17 percent of cropped
acres in the Missouri River Basin havenaderate need for additional conseation treatment, compared to 45
percent for the Upper Mississippi River Basin and 46 percent for the T@minessee River Basin.

Even though the percentage of cropped acres needing additional conservation treatment is lower in the Missouri
River Basin han in the other two regions, the total number of whated acres is high. The 15.3 million cropped
acres in the Missouri River Basin that have eithieigh or moderate need for additional conservation treatment is
only slightly fewer than the 17.5 Hion undertreated acres in the Ohltennessee River Basin.

Model simulations show that adoption of additional erosion control and nutrient management practices on the 15.3
million undertreated acres would, compared to the 2@Bbaselinefurther redice field losses in the regiondy

e 37 percenfor sediment loss due to water erosion,

24 percent fonitrogenlost with surface runoff

12 percenffor nitrogenlossin subsurface flows

20 percent fophosphorudost to surface watdsedimentattached ath solublg, and

22 percent for wind erosion

These fieldlevel reductions would, in turn, further reduce loads delivered to rivers and streams from cultivated
cropland. Relative to the 20036 baseline, this level of additional conservation treatmentduaduce total
instream loadgdelivered from the region to the Mississippi River from all soubgek percent for sediment, 6
percent for nitrogen, 4 percent for phosphorus,&apdrcent for atrazind.hesereductions in instream load®m
furthercorservationtreatment are relatively moddstcauséhe bulk of the potential fiekevel savings from
conservation treatment, relative to losses simulated for tiprawice scenario, have been achieved in this region

Emerging technologies not evaluatadhis study promise tprovide additionatonservation benefitsnce their

use becomes more widespre@tiese includé

e |nnovations in implement design to enhance precise nutrient application and pladechgdityg variable rate
technologiesnd improed manure application equipment;

e Enhanceekfficiency nutrient application products such as slow or controlled release fertilizers, polymer coated
products, nitrogen stabilizers, urease inhibitors, and nitrification inhibitors;

e Drainagewater managemettha controls discharge of drainageaterand treats contaminants, thereby reducing
the levels of nitrogen loss and even some soluble phosphorus loss;

e Constructed wetlands receiving surface water ruandf drainage watdrom farm fields prior to discharge t
streams and riveysind

e Improved crop genetics thaicreag yieldswithout increasing nutrient inputs.
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Comprehensive Conservation Planning and Implementation Are Essential

The most pervasiveonservatiorconcern in the region is excessive rates ofdrgrosion during dry periods,

including windborne losses of nitrogen and phosphdiisd erosion and windborne sediment adversely impact the
soil, water, and air quality, and can cause human health issues.

Wind erosion accounts for most of the soil andrient losses from farm fields in this regi®hile conservation

practices in use during 200®6 havebeen effective in reducingind erosion, model simulations show that rates can
exceed 4 tons per acre in at least some years for 12 percent of §iandbeeregion, and exceed 2 tons per acre in

some years for about 20 percent of the acres. About 60 percent of total phosphorus and 25 percent of total nitrogen
lost from fields is with windborne sediment.

Wind erosion is much higher in the westerntjwor of the basin, averaging 1.64 tons per acre per year. About 85
percent of total phosphorus and 35 percent of total nitrogen in the western portion of the basin are lost from farm
fields with windborne sediment. Wind erosion in the eastern portioreaktfion averages 0.46 ton per acre, which

is still high enough to be of concern in some yedBspercent of total phosphorus and 15 percent of total nitrogen in
this portion of the basin are lost from farm fields with windborne sediment.

Loss of sedimet nutrients, and pesticides with watealso important for some acres in the regidost of the
undertreated acres for resource concerns associated with water runoff are in the eastern portion of the basin. Most
of the undeitreated acres for nitrogdoss in subsurface flows are associated with irrigation water use in the western
portion of the basin.

A comprehensiveonservationplanning processs requiredto identify the appropriate combinatiofisoil erosion
control practiceandnutrient managment techniques neededsimultaneously address soil erosemd nutrient
and pesticide loss through the various loss pathwagield with adequate conservation practice use will have
suite of practiceghataddresesall the specific inherent vulnability factors that determine the potential for
sedimentnutrient, and pesticidesseghrough the dominant loss pathways

Targeting Enhances Effectiveness and Efficiency
Targeting program funding and technical assistance for accelerated treatmenaisofvith the most critical need for
additional treatment is the most efficient way to reduce agricultural sources of contaminants from farm fields.

Not all acres provide the same benefit from conservation treatment. The more vulnerable acres,igbkh as h

erodible land and soils prone to leaching, inherently lose more sediment or nutrients; therefore greater benefit can be
attained with additional conservation treatmeéyares with characteristics such as steeper slopes and soil types that
promote suiace water runoff are more vulnerable to sediment and nutrient losses beyond the edge of the field. Acres
that are essentially flat wifermeablesoil types are more prone to nutrient losses through subsurface flow

pathways Most of the nutrients lost isubsurface flowseturn to surface water through drainage ditches, tile drains,
natural seeps, and groundwater return flow.

The least treated acres also provide greater benefits from treatment, especially if they are also inherently vulnerable

to runoff,leaching, or wind erosion. The farmer survey showed that, while most acres benefit from use of
conservation practices, environmentally fAriskyo manage.]
commercial fertilizers and manufer springplanted cropssurface broadcast applications of commercial fertilizers

and manure, and conventional tillage).

The practices in use in 20036 have already achievetb percentf potential reductions isedimentoss 68

percenbof potentialreductionsn nitrogenloss and 76 percendf potential reductions iphosphorusoss By

treating all 15.3 million undetreated acres in the region with additional erosion control and nutrient management
practices, an additional ifercentreduction inpotentialsedimentioss an additionall 1-percentreduction in
potentialnitrogenloss andan additionaP percenteduction inpotentialphosphoru$oss could be achievedo

achieve 100 percent of potential savings (i.e., an additional 15 percent for sedimghospitbrus and 21 percent

for nitrogen), additional conservation treatment for the 68.3 milbantreatmenineedacres would be required
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Targetingis especially importarih this region because of the low proportion of cropped acres that need adlditiona
treatmentTreating the 68.3 million acrébat have a low need for additional treatmentld provide very small
peracre reductions ifield-levellossd an inefficientway to reduce loads delivered to rivers and stre&ut
significantperacrereductonscouldbe attainedor the 15.3 million undetreated acres that do need additional
treatmentFinding and treating these acres is an important challenge for program managers in this region.

Effects of Conservation Practices on Ecological Conditions
Are Beyond the Scope of This Study

Ecological outcomes are not addressed in this report, nor were the estimates of conserva
treatment needs specifically derived to attain Federal, State, or local water quality goals w
the region.

Ecosystem impacts related to waterlgyare specific to each water body. Water quality goa|
also depend on the designated uses for each water body. In order to understand the effed
conservation practices on water quality in streams and lakes, it is first necessary to under
what s happening in the receiving waters and then evaluate whether the practices are ha
desired effect on the current state of that aquatic ecosystem.

The regional scale of the design of this study precludes these kinds of assessments

The primary feus of this report is on losses of potential pollutants from farm fields and
prospects for attaining further loss reductions with additional soil erosion control and nutri
management practices. Conservationl treaa
from the fieldlevel perspective, rather than to reduce instream loads to levels adequate fo
designated water uses. The simulated treatment levels were designed to minimally affect
yields and maintain regional production capacity fordfdiber, forage, and fuel.

From this perspective, a field with adequate conservation treatment will have combination

practices that address all the specific inherent vulnerability factors that determine the potg

for sediment, nutrient,andpest i de | osses. For purposes

of a suite of practices that

e avoidor limit the potential for contaminant losses by using nutrient management pract
(appropriate rate, timinggnd method) orall crops in the rotatio;

e controloverland flow where needed; and

e trap materials leaving the field using appropriate ediéeld mitigation.

Thisfieldbased concept of Afull conservation
water quality for some environmental tsggs. For more sensitive environmental settings,
however, it may be necessary to adopt even stricter management criteria and techniques
widespread use of cover crops, drainage water management, conservation yotatiosging
production and agservation technologies. In some cases, attainment of water quality goalg
even require watershestale solutions, such as sedimentation basins, wetland construction
streambank restoration, or an increased proportion of acres kdongonserving oger.
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Chapter 1
Land Use and Agriculture in the
Missouri River Basin

Land Use

TheMissouriRiver Basin covers abo6t0,000square miles
and includes parts oDlstatesThe basin includes all of
Nebraska and parts of Colorado, lowa, Kansas, Minnesota,
Missouri, Montana, North Dakota, South Dakota, and
Wyoming. Thebasin extends from the continental divited
southern Canadhrough the northern Great Plaizisd
dischargsinto the Mississippi River just north of St. Louis,
Missouri.

The dominant land cover in the basin is rangeland (49 percent
of the area), maf which is grass rangeland located in the
westernand central partsf the basin (table 1, fig. 1).

Cultivated eopland accounts for about 29 percent of the,area
the bulk of which is located in the eastern and southern parts
of the basin(Cultivated copland includes land in lorgrm
conserving cover, which is represented by acres enrolled in the
General Sigrup of the Conservation Reserve Program

[CRA.)

Forestland accounts for 9 percentlod area, most of which is
located in the west and in cealt Missouri. Permanent pasture
and haylandepresent only 6 percent of the area, and water,
wetlands horticulture,and barren land account for about 4
percent of the area.The remaining 3 percent of the area
consists of urban areas.

Table 1 Distribution of landcover inthe MissouriRiver
Basin

Percent Percent
including  excluding
Land use Acres* water water
Cultivated cropland and land
enrolled in the CRP General
Signup** 95,136,893 29 30
Hayland not in rotation with
crops 9,119,126 3 3
Pasturelandat in rotation with
crops 9,560,505 3 3
Rangeland grass 128,056,531 39 40
Rangeland brush 33,880,130 10 11
Horticulture 49,292 <1 <1
Forestland
Deciduous 9,644,807 3 3
Evergreen 19,000,573 6 6
Mixed 388,606 <1 <1
Urban 10,104,349 3 3
Wetlands
Forested 3,049,744 1 1
Non-Forested 2,699,343 1 1
Barren 1,524,075 <1 <1l
Subtotal 322,213,974 99 100
Water 4,351,630 1 -
Total 326,565,604 100 -

Source: 2001 National Land Cover Database for the Conterminous United
StategHomer et al. 2007).

*Acreage estimates for cultivated cropland differ slightly from tHzsssed on

the NRICEAP sampléecause of differences datasourcesand estimation
procedures. Acres enrolled in the CRP General Signup are used to represent
land in longterm conservig cover.

**Includes hayland and pastureland in rotation with crops.

Major metropolitan areas center around Denver in Colorado
and Kansas City in Kansas and Missouri. Urban land is also
concentrated around OmahazNand near the outlet of the
Missouri Rive at St. Louis, ND.

Agriculture

The 200 Census of Agricultureeported267,832farms in the
MissouriRiver Basinaboutl2 percent of théotal number of
farms in thdJnited Stategtable 2).Land on farms wasearly
257 million acres, representing ab& percent of the land
base within the regiocarms in thévlissouriRiver Basin
make up abou?8 percent of alland on farmsn the nation.
According to the 2007 Census of Agriculture, the value of
MissouriRiver Basin agricultural sales in 2007 was @ttf9
billiond about45 percenfrom crops and5 percenfrom
livestock.

About 57 percent oMissouriRiver Basin farms primarily
raise crops, abo®2 percent are primarily livestock
operations, and themaining 11 percemtroduce a mix of
livestock and crops (table 3).

The average farm in this regionnigichlarger than in most
areas of the countdy959 acres (table 2). Eleven percent of
the farms have more than 2,000 acres and 21 percent have
500 2,000 acres (table 3)s in other regions, howevenost

of the farms are small in terms of gross sales; in 2007, 59
percent had less than $50,000 in total farm sahels21

percent had $50,008250,000 in total farm sales (table 3)
Farms with total agricultural salgseater than 250,000 (table
3) accoured for 20 percent of the farms in the region

Crop production

The MissouriRiver Basin accouet for about15 percent of

all U.S. crop salem 2007, totaling $22 billion(table 2). Corn
wheat,and soybeans are the principal crops grofbout
onefout h of the nati aodgsd4dor n
percent of t he anmithisregiodAboutlh e at
million acres of corror silage and 16 million acres oé,

about half of which is alfalfa hagregrownfor use as

livestock feedBarley and sorghum for grain are also

important crops in this region.

Irrigation is important for crop production in some parts of the
region. About 13 million acres of harvested cropland were
irrigated in 2007 (table 2), representing 16 percent of cropland
harvestedin the region and 26 percent of all irrigated
harvested land in the nation.

Commercial fertilizers and pesticides are widely used on
agricultural land in the region (table 2). In 2062,million

acres of cropland were fertilize@) million acres ofcropland

and pasture were treated with chemicals for weed control, and
15 million acres of hay and cropland were treated for insect
control. About3 million acres had manure applied in 2007.

Livestock operations

The Missouri River Basin accounted foroaib 17 percent of

all U.S. livestock sales in 2007, totaling $27 billion (table 2).
Livestock sales in the region are dominatectatfle sales
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which totaled $9.7billion in 2007 and represent@2 percent
of all cattlesales nationally (table 2jlog ard pig sales were
also important, totaling $4.1 billion in sales in 2007 and
representing 23 percent of th
In terms of animal units, livestock populations in the region
are dominated by cattle, horses, sheep, and goat@ninal

unit is 1,000 pounds of live animal weiglglculated as a

yearly average for each farm using information reported in the
2007 Census of Agricultur©f the 23 million livestock

animal units in the region, 15 million animal units are cattle,
horses, shep, and goatsexcludingfattened cattle and dairy
cows (table 2)Fattened cattle animal units total about 4.8
million, representing 37 percent of fattened cattle animal units
in the nation. Swine animal units total 2.4 million,

representing 24 percentibfe swine animal units in the nation.
Dairy cows, poultry, and other livestookake uponly 5

percent of the livestock population in this region.

About 25,0000f the farms in the region (9 percentuld be
defined as amnal feeding operations (AFOSs) ifle 3).AFOs

are livestock operatiortgpically with confined poultry,

swine, dairy cattleor beef cattle. An additional 85,000 farms
have significant numbers of pastured livestock (32 percent of
farms).About 5,400 of the livestock operations (22 peradnt

the AFOs) are relatively large, with livestock numbers in 2007
above the EPA minimum threshold for a medium concentrated
animal feeding operation (CAFO). Of these, about 2,100 meet
livestock population criteria for a large CAFO.

Statistics for the Missouri River Basin reported in tablg
are for the year 2007 as reported in the Census of
Agriculture. For some characteristics, differante
estimates are reported in subsequent sections based |
the NRICEAP sample. Estimatdsased on the NRI
CEAP sample are for the time period 26036. See
chapter 2 for additional aspects of estimates based on
NRI-CEAP sample.

Watersheds

A hydrologic accounting systeoonsisting of water resource
regions, major subregions, and smaller watersheds has been
defined bythe U.S. Geological SurvelSGS) (1980)Each
water resource region éeesignated with a-gigit Hydrologic

Unit Code(HUC), which isfurther divided into 4digit

subregios and then into-8ligit cataloging units, or
watershedsThe MissouriRiver drainagds represented b9
subregions.

The concentration of cultivated cropland within each

subregion is an important indicatof the extent to which

sediment and nutrient loads in rivers and streams are

ieflueieed by éamméng opdratian€utivated cpplagd nsakek e s .

up more than half of the land base in 10 of the 29 subregions

(table 4 and fig. 3

e MissourtLittle Sioux River Basir{code 1023)with 78
percent

e MissouriBig SiouxLewis-Clark Lake (code 1017ith
67 percent

e MissouriNishnabotna River Basin (code 1024jth 65
percent

e Elkhorn River Basin (code 1022)ith 59 percent,

e Republican River Basin (code 1028)ith 56 pecent,

e MissouriPoplar River Basin (code 10Q6yith 56
percent

e Middle and Lower Platte River Basin (code 1Q020ith
54 percent,

e James River Basin (code 1Q1&ith 53 percent

e Smoky Hill River Basin (code 1026with 53 percentand

e KansasBig Blue River Basin (code 1037with 51
percent

These 10 subregions have 56 percent of the cultivated
cropland in the regiorCultivated cropland makes up 40

percent or less of the land base in each of the other subregions
(table 4).

Cultivated cropland is a mim land use in six subregions,

where it accounts fasnly a small percentags the land base

within each subregidan

e PowderTongue River Basin (code 100®)ith 1 percent,

e Big Horn River Basin (code 1008)ith 3 percent,

e Missouri Headwaters (code 100®)ith 3 percent,

e MissouritGrandMoreaulLake Oahe (code 1012)ith 4
percent,

e Upper Yellowstone River Basin (code 100W)th 7
percent, and

¢ North Platte River Basin (code 1018)ith 8 percent

Cultivated cropland includes land in lotegrm conserving

cove, which represents about 12 percent of the cultivated

cropland acres in this region (table 4). Subregions where land

in long-term conserving cover B0 percent or more of

cultivated cropland acres dére

e CharitonGrand River Basin (code 1028yith 33 perent,

e PowderTongue River Basin (code 100®ith 25
percent,

e MissouriPoplar River Basin (code 1006yith 21
percent,

e MissouriMusselshellFort Peck Lake (code 10Q4)ith
21 percentand

e Cheyenne River (code 1013yith 20 percent
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Table 2 Profile of farmsand land in farm# the Missouri River Basin, 2007

Percent of
Characteristic Value national total
Number of farms 267,832 12
Acres on farms 256,892,881 28
Average acres per farm 959
Cropland harvested, acres 81,388,773 26
Cropland use for pasture, acres 7,139,131 20
Cropland on which all crops failed, acres 1,813,275 24
Cropland in summer fallow, acres 8,168,529 52
Cropland idle or used for cover crops, acres 12,032,518 32
Woodland pastured, acres 3,547,009 12
Woodland not pasted, acres 2,309,033 5
Permanent pasture and rangeland, acres 134,080,604 33
Other land on farms, acres 6,414,009 20
Principal crops grown
Field corn for grain harvested, acres 23,135,820 27
Wheat harvested|l types,acres 20,570,339 40
Soybeans harvested, acres 15,071,210 24
Alfalfa hay harvested, acres 7,584,649 37
Tame and wild hay harvested, acres 7,253,619 21
Sorghum for grain harvested, acres 1,633,120 24
Barley harvested, acres 1,304,720 37
Field corn for silage haested, acres 1,082,849 18
Small grain hay harvested, acres 1,011,459 26
Irrigated harvested land, acres 13,215,761 26
Irrigated pastureland or rangeland, acres 942,595 19
Cropland fertilized, acres 62,341,505 26
Pastureland fertilized, acres 4593,161 18
Land treated for insects on hay or other crops, acres 14,693,323 16
Land treated for nematodes in crops, acres 689,901 9
Land treated for diseases in crops and orchards, acres 3,788,043 17
Land treated for weeds in crops and pasture, acres 60,017,729 27
Crops on which chemicals for defoliation applied, acres 239,647 2
Acres on which manure was applied 3,045,583 14
Total grains and oilseeds sales, million dollars 20,190 26
Total hay and other crop sales, million dollars 1,055 11
Total nursery, greenhouse, and floriculture sales, million dollars 459 3
Total vegetable, melons sales, million dollars 242 2
Total crop sales, million dollars 21,966 15
Total dairy sales, million dollars 1476 5
Total hog and pigs sales, million doHar 4,098 23
Total poultry and eggs sales, million dollars 1,087 3
Total cattle sales, million dollars 19,720 32
Total sheep, goats, and their products sales, million dollars 193 27
Total horses, ponies, and mules sales, million dollars 84 4
Total othe livestock sales, million dollars 152 6
Total livestock sales, million dollars 26810 17
Animal units on farms
All livestock types 22,999,761 22
Swine 2,415,041 24
Dairy cows 621,242 5
Fattened cattle 4,846,621 37
Other cattle, horsesheep, goats 14,597,324 25
Chickens, turkeys, and ducks 377,053 5
Other livestock 142,480 35

Source2007 Census of Agriculture, National Agricultural Statistics Service, USDA

Note: Information in the Census of Agriculture was used to estimate anintalusing methods and assumptions described in USRES (2003).
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Figure 1. Land cover in théMissouriRiver Basin
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Source: National Agricultural Statistics Service (NASS 2007).

Table 3. Characteristics of farms in tivdissouriRiver Basin, 2007

Number & Percent of farms ir
farms MissouriRiver Basin

Farming primary occupation 136,994 51
Farm size:

<50 acres 59,445 22

50 500 acres 123,118 46

500 2,000 acres 56,934 21

>2,000 acres 28,335 11
Farm sales:

<$10,000 110,936 41

$10,00050,000 48,659 18

$50,000250,000 55,936 21

$250,000500,000 23,289 9

>$500,000 29,012 11
Farm type:

Crop sales make up more thanp&centf farm sales 151,483 57

Livestock sales make up more thanp&centof farm sales 86,622 32

Mixed crop and livestdcsales 29,727 11
Farms with no livestock sales 106,100 40
Farms with few livestock or specialty livestock types 51,594 19
Farms with pastured livestock and few other livestock types 85,480 32
Farms with animal feeding operations (AFOs)* 24,658 9

Source2007 Census of Agriculture, National Agricultural Statistics Service, USDA
* AFOs, as defined here, typically have a total of more than 12 animal units consisting of fattened cattle, dairy caewd,giggschickens, ducks, and turkeys.
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Table 4. Cultivated cropland use in tf# subregions in th&lissouriRiver Basiri

Percent of Percent of
Percent cultivated cultivated

Cultivated cultivated cropland in  cropland acres in
Total area cropland cropland in ~ Missouri River long-term

Subregion (acres) (acres)* subregion Basin  conserving cover
Missouri Headwaters (code 1002) 8,976,755 294,774 3.3 0.3 7.2
Upper MissouriMarias (code 1003) 12,716,515 4,038,470 318 4.2 9.6
MissouriMusselshellFort Peck Lake (code 1004) 15,016,113 2,434,596 16.2 26 21.0
Milk River Basin (code 1005) 9,602,813 3,394,217 35.3 3.6 175
MissouriPoplar River Basin (code 1006) 6,846,793 3,843,637 56.1 4.0 21.3
Upper Yellowstone River Basin (code 1007) 9,238,608 683,901 7.4 0.7 11.6
Big Horn River Basin (code 1008) 14,664,617 395,118 2.7 04 3.2
PowderTongue River Basin (code 1009) 12,041,131 168,463 14 0.2 24.8
Lower Yellowstone River (code 1010) 8,914,365 1,187,451 13.3 1.2 16.7
MissouriLittle MissouriLake Sakakawea (code 1011) 10,919,501 3,349,305 30.7 35 145
MissouriGrandMoreaulLake Oahe (code 1012) 15,520,741 600,982 3.9 0.6 9.6
Cheyenne River (code 1013) 23,735,141 7,034,158 29.6 7.4 19.7
MissouriWhite River-Fort Randall Reservoir (code 1014) 12,986,614 2,777,598 21.4 2.9 15.1
Niobrara River Basitfcode 1015) 9,008,209 1,301,916 14.5 14 135
James River Basin (code 1016) 13,701,319 7,274,251 53.1 7.6 12.5
Missouri-Big SiouxLewis-Clark Lake (code 1017) 9,082,415 6,063,109 66.8 6.4 5.2
North Platte River Basin (code 1018) 19,929,247 1,587,299 80 1.7 15.0
South Platte River Basin (code 1019) 15,460,346 4,306,970 27.9 4.5 12.1
Middle and Lower Platte River Basin (code 1020) 5,268,508 2,871,335 54.5 3.0 25
Loup River Basin (code 1021) 9,694,845 1,374,243 14.2 1.4 6.0
Elkhorn River Basin (cod2022) 4,491,238 2,643,130 58.9 2.8 5.8
MissourtLittle Sioux River Basin (code 1023) 5,985,882 4,675,112 78.1 4.9 4.4
MissouriNishnabotna River Basin (code 1024) 8,692,040 5,646,766 65.0 5.9 8.0
Republican River Basin (code 1025) 15,972,335 8,990,231 56.3 9.4 8.4
Smoky Hill River Basin (code 1026) 12,790,717 6,743,897 52.7 7.1 9.8
KansasBig Blue River Basin (code 1027) 9,716,566 4,985,834 51.3 5.2 4.9
CharitorGrand River Basin (code 1028) 7,013,318 2,811,282 40.1 3.0 33.2
Gasconad®sage River Bas (code 1029) 11,932,265 1,661,763 13.9 1.7 15.3
Lower MissouriLower MissouriBlackwater (code 1030) 6,646,646 1,997,085 30.0 2.1 8.6
TotaF 326,565,604 95,136,893 29.1 100.0 11.7

Source: 2001 National Land Cover Database for the Conterminous Utdted(Homer et al. 2007) and the 1997 National Resources Inventory (INSBZS 2002).

* Excludes subregion 1001, which flows north to the Saskatchewan River in Canada.

** Acres of cultivated croplanidicludeland in longterm conserving coveEstimates otultivated croplandvere obtained from HMUS databases on land use,
differing slightly fromacreage estimates obtaineith theNRI-CEAP sample
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Figure 2. Percent cultivated cropland, including land in ldegm conserving covefor the 29 subregions ithe Missouri River Basin
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Chapter 2
Overview of Sampling and Modeling
Approach

Scope of Study

This study was designed to evaluate the effects of
conservation practices at the regional scale to provide a better
understanding of how conservatioraptices are benefiting the
environment and to determine what challenges remain. The
report does the following.

e Evaluates the extent of conservation practice use in the
region in 200806;

e Estimates therevironmental benefitand effectof
conservation pretices in usp

e Estimates conservation treatment needs for the region;
and

e Estimates potential gains that could be attained with
additional conservation treatment.

The study was designed to quantify the effects of commonly
used conservation practices ounltivated cropland, regardless

of how or why the practices came to be in use. This assessment

is not an evaluation of Federal conservation programs,
because it is not restricted to only those practices associated
with Federal conservation programs.

For puposes of this report, cultivated cropland includes land
in row crops or closgrown cropgsuch as wheat and other
small grain crops)hay and pasture in rotation with row crops
and closegrown crops, and land in lortigrm conserving
cover.Cultivated crgpland does not include agricultural land
that has been in hay, pasture, or horticulture for more
consecutiveyears.Acres enrolled in the General Signup of the

Conservation Reserve Program (CRP) were used to represent

cultivated cropland currentiy long-term conserving cover.

Sampling and Modeling Approach

The assessment usestatisticalsampling and modeling
approach to estimate the environmental effects and benefits of
conservation practices (fig. 3).

e A subset of3,916National Resources Inutory (NRI)
sample points provides a statistical sample that represents
the diversity of soil@nd other conditionfr cropped
acres in theMissouriRiver Basin The sample also
includes4,281additional NRI sample points designated
as CRP acres to repegg 112 million acres ofland in
long-term conserving coveNRI sample points are linked
to NRCS Soil Survey databases and were linked spatially
to climate databases for this study.

o Afarmer surveg the NRFCEAP Cropland Survey was
conducted atach of tle 3,916 cropped sample points
during the period 20036 to determine what
conservation practices were in use and to collect
information on farming practices.

o The fieldlevel effects of the conservation practices were
assessed using a fiesdale physicabrocess modél the
Agricultural Policy Environmental Extender (APEX)
which simulats the dayto-day farming activities, wind
and water erosion, loss or gain of soil organic carbon, and
edgeof-field losses of soil, nutrients, and pesticides.

e A watershed moeland system of databagethe
Hydrologic Unit Model for the United States
(HUMUS)8 was used to simulate how reductions of field
losses have reduced instream concentrations and loadings
of sediment, nutrients, and pesticides withinissouri
River Basin The SWAT model (Soil and Water
Assessment Tool) was used to simulate nonpoint source
loadings from land uses other than cropland and to route
instream loads from one watershed to another.

Figure 3. Statisticalsampling and modeling approaabedto simulate the effects of conservation practices

Sampling and Modeling Approach
Farm survey Field-level Onsite
data at |—> mzt;eEI;r(mg — (ﬂglfc:e-lcet\;el)
NRI-CEAP
sample
points l,
Watershed Off-Site
modeling — Water
HUMUS/SWAT Quality
Effects
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The modeling strategy for estimating the effects of The NRI sampling design implemented in 1982 provided a
conservation practices consists of two model scenarios that are stratified, twostage, unequal probaltjliarea sample of the

produced for each sample point. entire countryGoebel and Baker 1987; Nusser and Goebel
1997) Nominally square areas/segments were selected within
3. A baseline scenari o, tihen d b gepgdphicalstrata onra scerityrc@uinty basis; speoifit gaint
scenario, provides model simulations that account for locations were selected within each selected segmkat.
cropping patterns, farming activities, and conservation segments ranged in size from 40 to 640 acres but were
practicesas reported in the NRCEAP Cropland Survey typically halfmile square areaand mossegmerg contained
and other sources three sample points.
4. An alternativeracénaeboscehariiono
simulates modealesults as if no conservation practices At each sample point, information is collected on nearly 200
were in use but holds all other model inputs and attributes;some items are also collected for tindire
parameters the same as in Haselineconservation segmentThe sampling rates for the segments were variable,
condition scenario. typically from 2 to 6 percentn agricultural strata anchuch
lower in remote nonagricultural areakhe 1997 NRI
The effects of conservation practices are obtained by taking Foundation Sample containatiout 300,000 sample segments
the difference in model resulbetween the two scenariffig. and about 800,008ample points.
4HFor example, to simulate fAno practicesdo for sample point
where some type of residue management is used, model
simulations were conducted as if continuous conventional Figure 4. Modeling strategy used to assess effects of
tillage had been used. Similarly, for sample p®inith conservation practices

structural conservation practices (buffers, terraces, grassed
waterways, etc.), the Aaractice scenario was simulated as if
the practices were not present. Thepnactice representation
for land in longterm conserving cover was derived from
modé results forcropped acres as simulated in thepmactice
scenarigrepresentingnow the land would have been managed
had crops been growsithout the use of conservation
practices

Theapproactcaptures the diversity of land use, soils, climate,
and tgpography from the NRlaccounts for sitespecific

farming activitiesestimates the loss of materials at the field
scale where the sciencenmstdevelope¢and provides a
statistical basis for aggregating results to the national and
regional levelsPrevous studies have used this NRI micro
simulation modeling approach to estimate soil loss, nutrient
loss, and change in soil organic carbon (Potter et al. 2006), to
estimate pesticide loss from cropland (Kellogg et al. 1992,
1994, 2002; Goss et al. 1998pdato identify priority
watersheds for water quality protection from nonpoint sources
related to agriculture (Kellogg 2000, Kellogg et al. 1997
Goebel and Kellogg 20092

The NRI and the CEAP Sample

The approach is an extension of the NiRlongitudina)
scientificallybased survey designed to gauge natural resource
status, conditions, #&ederallbtndends on t he Nationds non
(Goebel 1998; USDANRCS 20@).

! This modeling strategy ianalogougo how the NRI produces estimates of

soil erosion ad the intrinsic erosion rate used to identify highly erodible land.
The NRI uses the Universal Soil Loss Equation (USiokestimate sheet and

rill erosion at each sample point on the basis ofspeific factors. Soil loss

per unit area is equal to R*K*S*C*P. The first four factoré R, K, L,
represent the conditions of climate, soil, and topography existing at a site.
(USDA 1989. The last two factos C and B represent the degree to which
management influences the erosion rate. The product of shéofir factors is
sometimes called the intrinsic, or potential, erosion rate. The intrinsic erosion
rate divided by T, the soil loss tolerance factor, produces estimates of El, the
erodibility index. The intrinsic erosion rate is thusepresentation @ n-o

p r a c scenarie wher€=1 represents smoatiied continuous fallow and

P=1 represents no supporting practices.
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